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SECTION A — DEFINITIONS -— 20 marks 
Use a separate answer booklet for this Section 
Note that there is internal choice in this Question 
It is recommended that you spend approximately 15 minutes on this Section 


QUESTION 1 
Write brief notes (2—4 sentences) on any FOUR (4) of the following EIGHT (8) topics: 


a) Two possible explanations for the evolution of multicellularity 
b) Systematics of the Cnidaria 

c) Differences between the diploblastic and triploblastic body plan 
d) Principle of Parsimony 

e) Cell types in Porifera 

f) Evolution of parasitism 


g) Evolutionary implications of the planula larval form 


h) Differences in arthropod mouthpart (mandible) 
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SECTION B — SHORT ANSWER - 30 marks 
Use a separate answer booklet for this Section 
Answer the following TWO (2) Questions 
Note that there is internal choice in both Questions 
It is recommended that you spend approximately 40 minutes on this Section 


QUESTION 2 


Write a short answer (1—2 paragraphs) in response to any TWO (2) of the following THREE 
(3) topics: 


(a) Porifera are now considered a lineage separated from the other animals including 
Cnidaria and Ctenophora. Write about what makes sponges “primitive” compared to 
jellyfishes and comb jellies. 


(b) The evolution of the coelom had a large impact on the evolutionary history of 
invertebrates. Describe the extent of coelom evolution, providing examples of two 


different phyla. 


(c) The life cycles of the Anthozoa, the Scyphozoa and the Hydrozoa. 


QUESTION 3 
Write a short answer (1—2 paragraphs) on any TWO (2) of the following THREE (3) topics: 


(a) Hydatid tapeworms are unusual among the cestodes in that they undergo asexual 
reproduction in the intermediate host. Compare and contrast the asexual reproductive 
stage of hydatid tapeworms with the asexual reproductive stage in digenean 
trematodes in terms of their effects on the host and their roles in transmission to the 
definitive host. 

(b) The intermediate and definitive hosts play very different roles in the life cycles of 
many parasites. Compare and contrast the life cycles of parasites from two of the 
following phyla: Platyhelminthes, Nematoda, Nematomorpha, or Acanthocephala 
— write brief notes about the similarities and differences. Use diagrams if necessary. 

(c) There are two main groups of rotifers — the Bdelloid rotifers and the Monogont 
rotifers. They both have different reproductive cycles, which offer different 
advantages. Write brief notes about the differences and respective advantages of 


their different reproductive cycles. Use diagrams if necessary. 
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SECTION C — SHORT ESSAY - 50 marks 
Use a separate answer booklet for this Section 
Answer the following TWO (2) Questions 
Note that there is internal choice in both Questions 
It is recommended to spend approximately 80 minutes on this Section 


QUESTION 4 


Write a short essay (no more than 1 page) on any TWO (2) of the following THREE (3) topics: 


(a) The three attributes of the Cnidaria that are thought to contribute to the extent of the 
diversity found in this group. 


(b) The similarities and differences in reproduction in the Polychaeta, the Oligochaeta 
and the Hirudinea of the Phylum Annelida. 
(c) Write an essay about the class Cephalopoda focusing on the key innovations 


displayed by this derived molluscan clade. 


QUESTION 5 
Write a short essay (no more than 1 page) on any TWO (2) of the following THREE (3) topics: 


(a) Echinodermata are deuterostome. Write about what makes this phylum different from 
all the other invertebrates. 

(b) The colonisation of land and freshwater by crustaceans: problems and solutions. 

(c) The Arachnida: phylogeny and main features. 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so will result in 
the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


ZOOL410, Trimester 1 2019 


SYSTEMATIC NAMES — INVERTEBRATES 


The first column is the Linnean classification as is used in the 6" edition of the textbook Invertebrate 
Zoology by Ruppert & Barnes. The second column provides the categories used in the 7" edition of 
Invertebrate Zoology by Ruppert, Fox & Barnes. In the 7" edition of Invertebrate Zoology, the authors 
have embraced cladistics as the method for reconstructing phylogenetic trees and, in doing so, have de- 
emphasised the assignment of taxa to Linnean categories. To gain some understanding of the approach 
to classification adopted in the 7" edition of Invertebrate Zoology, go to the first chapter, Introduction 
to Invertebrates. 


Systematic names Systematic names 
Invertebrate Zoology 6" edition Invertebrate Zoology 7" edition 
Ruppert & Barnes Ruppert, Fox & Barnes 
Subkingdom Protozoa Protozoa 
FLAGELLATED PROTOZOA FLAGELLATED PROTOZOA 
PHYLUM KINETOPLASTIDA EUGLENOZOA 

Kinetoplastida 
PHYLUM PARABASALIA AXOSTYLATA 

Parabasalea 
AMOEBOID PROTOZOA AMOEBOID PROTOZOA 
PHYLUM RHIZOPODA (including both | AMOEBOZOA 
amoeboid forms and forams) FORAMINIFEREA 
PHYLUM ACTINOPODA ACTINOPODA 
SPORE FORMING PROTOZOA SPORE FORMING PROTOZOA 
PHYLUM APICOMPLEXA ALVEOLATA 

PPORVEC) APICOMPLEXA or SPOROZOA 

CIATED EROTOZON CILIATED PROTOZOA 
PHYLUM CILIOPHORA ALVEOLATA 

Ciliophora 
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Subkingdom Parazoa Parazoa 
PHYLUM PLACOZOA PLACOZOA 
PHYLUM PORIFERA PORIFERA 
Class Hexactinellida Symplasma or Hexactinellida 
Cellularia 
Class Demospongiae Demospongiae 
Class Sclerospongiae 
Class Calcarea Calcarea 
Subkingdom Metazoa Metazoa 
PHYLUM CNIDARIA CNIDARIA 
Class Hydrozoa Medusozoa 
Class Scyphozoa Hydrozoa 
Scyphozoa 
Class Anthozoa Anthozoa 
Subclass Octocorallia (Alcyonaria) Alcyonaria 
Subclass Hexacorallia (Zoantharia) Zoantharia 
Ceriantipatharia 
Order Amtipatharia Antipatharia 
Order Ceriantharia Ceriantharia 
Zoanthidea 
Order Actiniaria Actiniaria 
Order Scleractinia Scleractinia 
Order Corallimorpharia Corallimorpharia 
PHYLUM CTENOPHORA CTENOPHORA 
Class Tentaculata Cydippida 
Class Nuda Beroida 
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PHYLUM PLATYHELMINTHES PLATYHELMINTHES 
Class Turbellaria Euplatyhelminthes 
Order Polycladida Polycladida 
Order Tricladida Tricladida 
Order Temnocephalida Temnocephalida 
Neodermata 
Class Trematoda Trematoda 
Subclass Digenea Digenea 
Subclass Aspidogastrea Aspidogastrea 
Cercomeromorpha 
Class Monogenea Monogenea 
Class Cestoidea Cestoda 
Subclass Eucestoda 
PHYLUM NEMERTEA NEMERTEA 
(RHYNCHOCOELA) 
CYCLONEURALIA 
PHYLUM GASTROTRICHA GASTROTRICHA 
PHYLUM NEMATODA NEMATODA 
PHYLUM NEMATOMORPHA NEMATOMORPHA 
PHYLUM PRIAPULIDA PRIAPULIDA 
PHYLUM LORICIFERA LORICIFERA 
GNATHIFERA 
PHYLUM ROTIFERA ROTIFERA 
PHYLUM ACANTHOCEPHALA ACANTHOCEPHALA 
PHYLUM ECHIURA ECHIURA 
PHYLUM SIPUNCULA SIPUNCULA 
PHYLUM TARDIGRADA TARDIGRADA 
PHYLUM CHAETOGNATHA CHAETOGNATHA 
PHYLUM ENTOPROCTA KAMPTOZOA (ENTOPROCTA) 
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PHYLUM ANNELIDA ANNELIDA 
Class Polychaeta Polychaeta 
Subclass Errantia Palpata 
Subclass Sedentaria Aciculata 
Canalipalpata 
Pogonophora 
Scolecida 
Clitellata 
Class Oligochaeta Oligochaeta 
Class Hirudinea Hirudinomorpha 
Hirudinea 
PHYLUM POGONOPHORA 
Lophophorate Phyla Lophophorate Phyla 
PHYLUM PHORONIDA PHORONIDA 
PHYLUM BRYOZOA BRYOZOA 
PHYLUM BRACHIOPODA BRACHIOPODA 
Class Articulata Articulata 
Class Inarticulata Inarticulata 
PHYLUM MOLLUSCA MOLLUSCA 
Class Aplacophora Aplacophora 
Class Polyplacophora Polyplacophora 
Class Monoplacophora Monoplacophora 
Class Gastropoda Gastropoda 
Subclass Prosobranchia Prosobranchs 
Order Archaeogastropoda Patellogastropoda 
Order Mesogastropoda Vetigastropoda 
Order Neogastropoda Neritimorpha 
Caenogastropoda 
Mesogastropods 
Neogastropoda 
Heterostropha 
Subclass Opisthobranchia Opisthobranchs 
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Order Cephalaspidea 
Order Anaspidea (or Aplysiacea) 
Order Thecosomata 
Order Nudibranchia 

Subclass Pulmonata 
Order Systellommatophora 
Order Basommatophora 


Order Stylommatophora 


Class Bivalvia 
Subclass Protobranchia 
Order Nuculoida (Palaeotaxodonta) 


Order Solemyoida (Cryptodonta) 


Subclass Pteriomorphia 


Subclass Palaeoheterodonta 


Subclass Heterodonta 


Subclass Anomalodesmata 


Class Scaphopoda 
Class Cephalopoda 
Subclass Ammonoidea (extinct) 
Subclass Nautiloidea 
Subclass Coleoidea 
Order Belemnoidea (extinct) 
Order Sepoidea 
Order Teuthoidea 


Order Vampyromorpha 
Order Octopoda 


Cephalaspidea 
Anaspidea 
Thecosomata 
Nudibranchia 


Pulmonates 


Basommatophora 


Stylommatophora 


Bivalvia 
Probranchia 
Nuculoida 
Solemyoida 
Metabranchia 
Filibranchia 
Trigonioida 


Pteriomorpha 


Eulamellibranchia 
Unionida 
Veneroida 

Lucinoida 
Myoida 
Anomalodesmata 
Septibranchia 
Scaphopoda 
Cephalopoda 


Nautiloidea 
Coleoidea 
Decabrachia 
Sepioidea 
Teuthoidea 
Octopodiformes 
Vampyromorpha 
Octopoda 
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PHYLUM ARTHROPODA ARTHROPODA 
SUBPHYLUM CRUSTACEA CRUSTACEA 
Class Malacostraca Malacostraca 
Subclass Phyllocarida Leptostraca 
Subclass Hoplocarida Eumalacostraca 
Order Stomatopoda Stomatopoda 
Subclass Eumalacostraca Caridoida 
Order Decapoda Decapoda 
Suborder Dendrobranchiata Dendrobranchiata 
Suborder Pleocyemata Pleocyemata 
Infraorder Stenopodidea Stenopodidea 
Infraorder Caridea Caridea 
Infraorder Astacidea Astacidea 
Infraorder Thalassinidea Thalassinidea 
Infraorder Palinura Palinura 
Infraorder Anomura Anomura 
Infraorder Brachyura Brachyura 
Xennommacarida 
Superorder Syncarida Syncarida 
Order Anaspidacea Anaspidacea 
Superorder Eucarida 
Order Euphausiacea Euphausiacea 
Neocarida 
Pancarida 
Superorder Peracarida Peracarida 
Order Mysidacea Mysidacea 
Order Amphipoda Amphipoda 
Order Isopoda Isopoda 
Order Cumacea Cumacea 
Class Cephalocarida Cephalocarida 
Class Branchiopoda 
Order Anostraca Anostraca 
Phyllopoda 
Order Notostraca Notostraca 
Order Conchostraca Diplostraca 
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Order Cladocera 


Class Copepoda 
Class Mystacocarida 


Class Branchiura 


Class Cirripedia 
Order Thoracica 
Order Rhizocephala 


Class Ostracoda 


SUBPHYLUM CHELICERATA 


Class Merostomata 
Subclass Xiphosura 


Subclass Eurypterida 


Class Arachnida 


Order Scorpiones 
Order Palpigradi 
Order Schizomida 
Order Uropygi 
Order Araneae 
Order Amblypygi 


Order Ricinulei 


Order Pseudoscorpiones 


Order Solifugae 
Order Opilliones 


The Acari (an assemblage of 


seven orders) 


Class Pycnogonida 


Spinicaudata 
Laevicaudata 


Cladocera 


Maxillopoda 
Copepodomorpha 
Copepoda 
Mystacocarida 
Branchiura 
Progonomorpha 
Thecostraca 
Cirripedia 
Thoracica 
Rhizocephala 


Ostracoda 


CHELICERATA 
Euchelicerata 


Xiphosura 


Arachnida 
Eurypterida 
Scorpiones 
Palpigradi 
Schizomida 
Uropygi 
Araneae 
Amblypygi 
Ricinulei 
Pseudoscorpiones 
Solifugae 

Opilliones 


Acari 


Pycnogonida 
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SUBPHYLUM MYRIAPODA MYRIAPODA 
Class Chilopoda Chilopoda 
Subclass Epimorpha 
Order Geophilomorpha Geophilomorpha 
Order Scolopendromorpha Scolopendromorpha 
Subclass Anamorpha 
Order Lithobiomorpha Lithobiomorpha 
Order Scutigeromorpha Scutigeromorpha 
Craterostigmomorpha 
Class Symphyla Symphyla 
Class Diplopoda Diplopoda 
Subclass Pencillata Pencillata 
Subclass Pentazonia Pentazonia 
Order Glomeridesmida 
Order Sphaerotheriida 
Order Glomerida 
Subclass Helminthomorpha 
Order Polyzoniida Colobognatha 
Order Spirobolida Juliformia 
Order Spirostreptida 
Order Julida Merochaeta 
Order Polydesmida 
Order Chordeumatida Nematamorpha 
Class Pauropoda 
PHYLUM ECHINODERMATA ECHINODERMATA 
Class Crinoidea Crinoidea 
Eleutherozoa 
Class Asteroidea Asteroidea 
Cryptosyringida 
Class Ophiuroidea Ophiuroidea 
Echinozoa 
Class Echinoidea (regular and irregular) Echinoidea 
Class Holothuroidea 
Holothuroidea 
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